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PROBLEM TO BE SOLVED: To prevent decrease in the voltage to be applied 
on a cathode and to prevent deterioration in the display quality. 
SOLUTION: A wide part WD4 is formed in the cathode 25, and a wide part 
WD3 is also formed in a line HS2 extended from a cathode terminal TN2. A 
large-size contact CN1 is formed there. Further, a fifth line HS5 and a 
second contact part CN2 are formed in the periphery of the display pixel 
region HG. In the contact areas CN1, CN2, the lines are connected through a 
conductive material 1 00 consisting of an oxide to the cathode 25. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is EL display which has the display pixel field which consists of two or more EL elements 
formed on the substrate which has insulation, and the upper electrode used as one electrode of two or 
more of said EL elements, and is characterized by connecting said upper electrode with the terminal 
formed the side side of said substrate around said display pixel field electrically. 
[Claim 2] It is the EL display which it has the display pixel field which consists of two or more EL 
elements formed on the substrate which has insulation, and the upper electrode used as one electrode 
of two or more of said EL elements, and said upper electrode is electrically connected with the terminal 
formed the side side of said substrate around said display pixel field, and is characterized by to prepare 
the electrode which changes from an oxide to the lower layer of said upper electrode. 
[Claim 3] The electrode which consists of said oxide is an EL display according to claim 2 characterized 
by becoming with the same ingredient as the anode plate of an EL element 
[Claim 4] The display pixel field which consists of the terminal formed the 1 side side of the 
transparence substrate which has insulation, and two or more EL elements formed on said transparence 
substrate. Said display pixel field in bigger size than said display pixel field The cathode of the wrap 
aforementioned EL element. The 1st contact with which the electrical conducting material which 
changes from an oxide to the upper layer of wiring which extended from said terminal around said 
display pixel field, and said wiring superimposed on said cathode is exposed is formed. EL display 
characterized by connecting said wiring with cathode through the electrical conducting material which 
consists of the oxide exposed from said 1st contact. 

[Claim 5] Said 1st contact is an EL display according to claim 4 characterized by being formed in the 
four corners of said cathode at least. 

[Claim 6] EL display according to claim 4 characterized by connecting said wiring and said cathode 
through opening to which the electrical conducting material which changes from said oxide also to the 
upper layer of said wiring along with said wiring is formed in, and this electrical conducting material is 
exposed. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electroluminescence display equipped with the 

electroluminescent element and the thin film transistor. 

[0002] 

[Description of the Prior Art] In recent years, researches and developments of EL display equipped with 
the thin film transistor ("TFT" is called below Thin Film Transistor.) as a switching element which it is 
observed [ switching element ] as a display which EL display using an electroluminescence ("EL" is 
called below Electro Luminescence:.) component replaces with CRT or LCD, for example, makes the EL 
element drive are also furthered. 

[0003] The display pixel of an organic electroluminescence display is shown in drawing 8 , the sectional 
view which met drawing 9 at the A~A line of drawing 8 is shown, and the sectional view which met 
drawing 10 R> 0 at the B-B line of drawing 8 is shown. 

[0004] The display pixel is formed in the field surrounded by the gate line GL and the drain line DL as 
shown in drawing. It has 1st TFT1 which is a switching element near the intersection of both signal lines, 
and the source of TFT1 is connected to the gate 15 of 2nd TFT4 which drives an organic EL device 
while it serves as the retention volume electrode 2 and the capacity electrode 3 which constitutes 
capacity. The source of 2nd TFT4 is connected to the anode plate 6 of an organic EL device, and the 
drain of another side is connected to drive Rhine VL which drives an organic EL device. 
[0005] Moreover, said retention volume electrode 2 consists of chromium etc., is superimposed on the 
source of 1st TFT1, and the capacity electrode 3 of one through the upper gate dielectric film 7, and is 
accumulating the charge by using said gate dielectric film 7 as a dielectric layer. This retention volume 8 
holds the electrical potential difference impressed to the gate 5 of 2nd TFT4. 
[0006] Then, it explains, referring to drawing 9 and drawing 10 about 1st TFT1 for switching. 
[0007] The 1st gate electrode 11 which consists of refractory metals, such as chromium (Cr) and 
molybdenum (Mo), is formed on the transparent insulating substrate 10 which consists of quartz glass, 
alkali free glass, etc. first. This 1st gate electrode 11 has extended [ two or more ] right and left in the 
gate line GL and one like drawing 8 . Moreover, on the right of the 1st gate electrode 1 1 of drawing 9 , 
the retention volume electrode 2 made from the same process as the 1st gate electrode 11 is formed. 
Since this retention volume electrode 2 constitutes capacity like drawing 8 , it has the expanded part 
between 1st TFT1 and 2nd TFT4, and these consist of retention volume Rhine CL and one which 
extended right and left. 

[0008] Then, the 1st active layer 12 which consists of polycrystalline silicon (p-Si is called.) film through 
gate dielectric film 7 is formed. As for this active layer 12, LDD (Lightly Doped Drain) structure is 
adopted. That is, a low concentration field is established in the both sides of the gate, and, outside, a 
high-concentration source field and a high-concentration drain field are prepared further. The stopper 
insulator layer 13 is formed on said active layer 12. This stopper insulator layer 13 is ion-implantation 

inhibition film to an active layer 12, and consists of Si oxide film here. - - - .................. .. 

[0009] And on gate dielectric film 7, the active layer 12, and the stopper insulator layer 13, the drain line 
DL which changes is electrically connected with the drain electrode through the contact hole C1 which 
the interlayer insulation film 14 with which the laminating of Si02 film, the SiN film, and the Si02 film 
was carried out to order was formed, and was established in the drain. Furthermore, in order to make 
surface irregularity flat, the flattening film PLN which consists of organic resin is formed in the whole 
surface. Since EL display is a current drive, it must be thickness with uniform EL layer. It is because 
current concentration occurs in a part with thin thickness. Therefore, at least, since surface . 
smoothness with this remarkable formation field is required, said flattening film PLN is adopted. 
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[0010] Next, 2nd TFT4 which drives an organic EL device is explained with reference to drawing 8 and 
drawing 10 . 

[0011] On the insulating substrate 10 mentioned above, the 2nd gate electrode 15 of the same 
ingredient as said 1st gate 11 is formed, and the 2nd active layer 16 is formed through gate dielectric 
film 7. On the active layer, the stopper insulator layer 17 is formed like the above-mentioned. 
[0012] In said active layer 16, the source field and drain field of p mold impurity are established in the 
gate electrode 15 upper part at the both sides of the channel which is genuineness genuineness or 
substantially, and this channel, and p mold channel TFT is constituted. 

[0013] And the interlayer insulation film 14 mentioned above is formed in the whole surface. And drive 
Rhine VL is electrically connected through the contact hole C2. Furthermore, the flattening film PLN 
mentioned above is formed in the whole surface, and the source is exposed to it by the contact hole C3. 
And the transparent electrode (anode plate of an organic EL device) 6 which consists of ITO (Indium 
Thin Oxide) through this contact hole is formed. 

[0014] An organic EL device 20 Said anode plate 6, MTDATA (4) [ 4-bis] The 1st hole transportation 
layer 21 which consists of biphenyl, (3-methylphenyIphenylamino) And TPD 0 [ 4, 4, ] [ 4-tris] The 2nd 
hole transportation layer 22 which consists of triphenylanine, (3-methylphenylphenylamino) The light 
emitting device layer EM which consists of an electronic transportation layer 24 which consists of the 
luminous layer 23 which consists of Bebq2 (10-[benzoh] quinolinol-beryllium complex) containing the 
Quinacridone (Quinacridone) derivative, and Bebq2 In this sequence, the cathode 25 which consists of a 
magnesium indium alloy is the structure by which laminating formation was carried out, and is prepared 
all over the parenchyma of an organic EL device. 

[0015] The hole poured in from the anode plate 6 and the electron poured in from cathode 25 recombine 
the luminescence principle of an organic EL device, and actuation inside a luminous layer EM, and they 
excite the organic molecule which forms a luminous layer EM, and generate an exciton. Light is emitted 
from a luminous layer in the process in which this exciton carries out radiation deactivation, and from a 
transparent anode plate, this light is emitted to the exterior through a transparence insulating substrate, 
and emits light. 

[0016] Thus, it is accumulated in retention volume 8 and impressed by the gate 15 of 2nd TFT4, and 
according to the electrical potential difference, the charge supplied from the source S of 1st TFT1 
carries out the current drive of the organic EL device, and emits light. 
[0017] 

[Problem(s) to be Solved by the Invention] However, the cathode 25 for driving an organic EL device, as 
shown in drawing 10 was formed all over the display pixel field, and was electrically connected with the 
terminal arranged at the end of the transparence substrate 10. 

[0018] The potential of DC or AC is given from the exterior, and, especially as for the cathode 25, a 
current flows between an anode plate 6 and cathode 25. Therefore, when contact resistance of wiring 
connected with cathode 25 or cathode and wiring resistance were strong, there was a problem on which 
the bias given to cathode falls to and display grace is reduced. 
[0019] 

[Means for Solving the Problem] This invention is made in view of the above-mentioned technical 
problem, and the upper electrode is solved to the 1st by connecting with the terminal formed the side 
side of a substrate around the display pixel field electrically. 

[0020] It is the thing by which the electrode which the upper electrode is electrically connected with the 
terminal formed the side side of a substrate around a display pixel field, and changes from an oxide to 
the lower layer of the upper electrode is prepared in the 2nd and which carries out thing **********. 
[0021] The electrode which consists [ 3rd ] of an oxide is solved by becoming with the same ingredient 
as the anode plate of an EL element. 

[0022] It solves by said wiring being connected with cathode through the electrical conducting material 
which consists of the oxide which the 1st contact with which the electrical conducting material which 
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changes from an oxide to the upper layer of wiring which extended from the terminal around the display 
pixel field, and said wiring superimposed on cathode is exposed was formed, and was exposed [ 4th ] 
from said 1st contact. 

[0023] To the 5th, the 1st contact is solved by being formed in the four corners of cathode at least 
[0024] The electrical conducting material which changes [ 6th ] from an oxide also to the upper layer of 
said wiring along with wiring is formed, and it solves by cathode being connected with wiring through 
opening to which this electrical conducting material is exposed. 

[0025] If contact is formed in the field with which said cathode laps outside the circumference of a 
display pixel field, since the connection area of cathode and wiring will increase, contact resistance with 
cathode and wiring decreases. Moreover, although an oxide tends to be generated by the front face in 
order to make aluminum into the charge of a principal member, wiring is preparing the electrical 
conducting material which consists of an oxide between cathode and wiring, and can realize reduction of 
that the increment in contact resistance can be inhibited, and contact resistance. 
[0026] 

[Embodiment of the Invention] Before explaining EL display of this invention, the display pixel which 
constitutes the display pixel field HG shown by the dotted line of drawing 1 is explained. The part which 
the part by which the field which drawing 5 was what showed that of EL indicating equipment with the 
top view, and it was surrounded by the dotted line and carried out hatching at the point is surrounded as 
the field and continuous line which were formed with the gate ingredient, and hatching is not carried out 
was surrounded as the P-Si layer and the continuous line, and carried out hatching at the slanting point 
is a part which changes with a transparent electrode ingredient Furthermore, the part by which was 
surrounded as the continuous line and hatching was carried out by the slanting line is a part formed with 
the metallic material which makes aluminum the charge of a principal member. 
[0027] Drawing 6 is the A-A line sectional view of drawing 5 , and drawing 7 R> 7 is the B-B line 
sectional view of drawing 5 . In addition, in the gestalt of this operation, 1st and 2nd TFT 1 and 4 has 
adopted TFT of a bottom gate mold, and uses the p-Si film as an active layer. Moreover, the gate 
electrodes 11 and 15 are single gate structures. 

[0028] Moreover, in drawing 5 , what is surrounded in the gate line GL, the drain line DL, and power- 
source Rhine (drive Rhine VL), and changes is called a display pixel. 

[0029] With reference to drawing 5 - drawing 7 f the organic electroluminescence display is explained 
concretely. 

[0030] First, there is a transparence substrate 10 with which a front face has insulation at least. With 
the gestalt of this operation, in order to protect an EL element from moisture, it is installed in the top 
face so that a metal cap (can) CAP may close EL ingredient In addition, a metal cap CAP is shown in 
drawing 4 , and is mentioned later. Since this metal cap CAP is installed, in order to take out 
luminescence light from said transparence substrate 10, a substrate 10 does not need to be transparent 
when taking out luminescence light from the upper part, although it needs to be transparent Here, the 
transparence substrate 10 which consists of glass, synthetic resin, etc. is adopted. 
[0031] On this transparence substrate 10, the gate line GL is established in right and left along the top 
side of the 1 display pixel of drawing 5 . Moreover, while the retention volume electrode 2 which acts as 
a lower layer-electrode of retention volume 8 is formed* in order to- connect this retention volume 
electrode 2 with each other, retention volume Rhine CL has extended right and left. Since both [ these ] 
Rhine GL and CL becomes in this layer, hatching of them has been carried out at the point Moreover, 
as an ingredient, since P-Si is adopted as the upper layer, refractory metals, such as Cr and Ta, are 
adopted. Here, about 1000-2000A Cr is formed in sputtering. Moreover, step coverage is taken into 
consideration in the case of patterning, and the side side is processed into the taper configuration. 
[0032] Then, the laminating of gate dielectric film 7 and the semi-conductor layer is carried out to the 
whole surface, and they are formed in it Here, it is formed by plasma CVD also including a-Si which is 
the ingredient of the capacity electrode 3 which are said gate dielectric film 7, the 1st active layer 12, 
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the 2nd active layer 16, and the upper electrode of retention volume 8. Specifically, about 500A Si 
nitride, about 1300A Si oxide film, and about 500A a-Si are formed by continuation plasma CVD from a 
lower layer. 

[0033] Dehydrogenation annealing is performed in the nitrogen-gas-atmosphere mind of about 400 
degrees, and this a-Si is P-SHzed by excimer laser after that. Moreover, signs 13 and 17 are stopper 
insulator layers which consist of Si oxide film, and serve as a mask at the time of the ion implantation of 
active layers 12 and 16. 1st TFT1 uses the 1st stopper insulator layer 13 as a mask, P (Lynn) ion is 
poured in, the source of N channel mold and a drain are formed, 2nd TFT4 uses the 2nd stopper 
insulator layer 17 as a mask, B (boron) ion is poured in, and the source of a P channel mold and a drain 
are formed. 

[0034] Moreover, patterning of the P-Si layer is carried out by a phot lithography techniques like 
drawing 5 . That is, the P-Si layer of 1st TFT1 is the lower part of the upper left intersection of the gate 
line GL and the drain line Dl_ and after it superimposes it on the drain line DL and it extends the upper 
layer of the gate electrode 11, it has extended as a capacity electrode 3 superimposed on the retention 
volume electrode 2. Moreover, this capacity electrode 3 extends in the right end lower layer of the 
connection wiring 30 used in order to connect as electrically as the gate electrode 15 of 2nd TFT4. On 
the other hand, the P-Si layer of 2nd TFT4 extended the upper layer of the 2nd gate electrode 1 5 from 
the lower layer of right-hand side drive Rhine VL, and has extended in the lower layer of the anode plate 
6 which consists of a transparent electrode. 

[0035] And the interlayer insulation film 14 is formed in the whole surface. As for this interlayer 
insulation film 14, 3 layer structures of about 1000A Si oxide film, about 3000A Si nitride, and 1000A Si 
oxide film are formed by Continuation CVD from the bottom. This interlayer insulation film should just 
exist further at least. Thickness is not restricted to this, either. 

[0036] Next, the drain line DL, drive Rhine VL, and the connection wiring 30 which carried out hatching 
by the slanting line of drawing 5 are formed in the upper layer of an interlayer insulation film 14. 
Naturally contact is formed and, as for the contact hole C1 of the drain line DL and the semi-conductor 
layer 12 of 1st TFT1, the contact hole C2 of drive Rhine VL and the semi-conductor layer 16 of 2nd 
TFT4, and the contact hole C4 of the connection wiring 30 and the capacity electrode 3, each semi- 
conductor layer is exposed. Moreover, since the laminating of the gate dielectric film is carried out too 
much unlike the above-mentioned contact hole, the contact hole C5 of the connection wiring 30 and the 
2nd gate electrode 15 is etched further, and Cr is exposed. This Rhine ingredient is 7000A aluminum and 
the structure where the laminating of the Mo was further carried out on it in 1000A Mo and the upper 
layer at a lower layer, and Mo is a barrier layer. In addition, the contact hole C3 is mentioned later. 
[0037] Furthermore, the about 2-3-micrometer flattening film PLN 1 is formed in the whole surface. 
This flattening film PLN 1 makes a front face flat together with adoption of the flattening film PLN 2 
mentioned later. The reason is in the film for organic electroluminescence stated also in the 
conventional example. This film consists of the 1st hole transportation layer 21, 2nd hole transportation 
layer 22, luminous layer 23, and electronic transportation layer 24. moreover, a hole transportation layer 
— much more — since — it may be constituted. Therefore, it is the layered product of the film with an 
organic very thin layer. Moreover, since an EL element is a current drive, if such thickness is not 
extremely formed in homogeneity, a current flows in large quantities through the thin part of thickness, 
and this point generates degradation of the organic film, and when the worst, it will result in destruction, 
at the same time the luminescent spot which shines with that part particularly occurs. Therefore, in 
order to prevent this destruction, the whole surface including an anode plate 6 needs to be flat as much 
as possible. It follows, for example, acrylic liquefied resin is applied, and from having a fluidity, after being 
made flat, it hardens. Of course, it cannot be overemphasized that the ingredient of this flattening film 
PLN is not restricted to this. 

[0038] Here, since the source of an anode plate 6 and 2nd TFT4 is connected, opening of the flattening 
film PLN 1 and the interlayer insulation film 14 is carried out, and the contact hole C3 with which the 



-6- 



2nd active layer 16 was exposed is formed. 

[0039] Upwards ****** 6 was formed and the flattening film PLN 2 is further formed in it. And the 
flattening film PLN 2 corresponding to an anode plate 6 is removed, and the organic film which 
constitutes an EL element is formed on it. First on an anode plate 6 MTDATA (4 4-bis ()) [ 3-me ] The 
1st hole transportation layer 21 which consists of thylphenylphenylaminobiphenyl, and the 2nd hole 
transportation layer 22 which consists of TPD (4, 4, and 4-tris(3-methylphenylphenylamino) 
triphenylanine), The light emitting device layer EM which consists of an electronic transportation layer 
24 which consists of the luminous layer 23 which consists of Bebq2 (10-[benzoh] quinolinol-beryllium 
complex) containing the Quinacridone (Quinacridone) derivative, and Bebq2 It is the structure where 
laminating formation of the cathode 25 which consists of magnesium and a silver (Ag) alloy, the alloy of 
aluminum and Li, or aluminum/LiF was carried out Since the thickness of an organic layer is mentioned 
above, refer to it for it. Moreover, cathode 25 adopts the alloy of aluminum/LiF and the thickness is 
1000-2000A. 

[0040] Although patterning of the anode plate 6 needs to be carried out for every pixel, the film on an 
anode plate 6 is distinguished according to structure here. 

** : it is the 2nd structure which patterning of the cathode 25 is not carried out in 1st structure **:** 
by which patterning is carried out for every pixel from an anode plate 6 to cathode 25, but is 
substantially formed by solid one throughout a viewing area. 

** : the 3rd structure of said solid structure where patterning only of the anode plate 6 was carried out 
for every pixel like drawing 1 , and it was ****(ed) from the upper layer of an anode plate throughout the 
viewing area up to cathode. 

[0041] However, since patterning of the cathode 6 is not carried out specially, generally whole surface 
solid structure has been used for it. 

[0042] Furthermore, the metal cap which covers EL layer or all EL layers of a viewing area is formed. It 
is because EL layer will deteriorate if water is absorbed moisture, and protection is needed to 
permeation of water. Therefore, EL layer is not degraded, it is good also as substitution of a cap, damp- 
proof high film, for example, resin film, and a metal cap CAN may be further formed on this. 
[0043] The hole poured in from the anode plate 6 and the electron poured in from cathode 25 recombine 
the luminescence principle of an organic EL device, and actuation inside a luminous layer EM, and they 
excite the organic molecule which forms a luminous layer EM, and generate an exciton. Light is emitted 
from a luminous layer in the process in which this exciton carries out radiation deactivation, and from a 
transparent anode plate, this light is emitted to the exterior through a transparence insulating substrate, 
and emits light. 

[0044] Then, with reference to drawing 4 , it explains also including the circumference of the display 
pixel field HG from drawing 1 . In drawing 4 , an outside continuous line is the transparence substrate 10 
most first. The rectangle field which shows the rectangle field shown by the dotted line by the display 
pixel field HG and 1 point lead line is the organic film field OR in which the 1st hole transportation layer 
21, the 2nd hole transportation layer 22, and the light emitting device layer EM are formed. Moreover, 
the thick continuous line formed in the display pixel field HG in the lengthwise direction is drive Rhine 
VL, and the continuous line with the thick rectangle shown in the outside of the organic film field OR is 

cathode 25. Moreover, the fiekl by which is most surrounded as two outside thick continuous lines, and 

hatching is carried out at the point is the seal field CLL of the metal cap (can) CAP shown in the 
following figure, and the field shown an outside and inside this seal field CLL by the dotted line is a field 
with which the 1st flattening film PLN 1 and the 2nd flattening film PLN 2 were covered. Moreover, it is 
Terminal TN and Wiring HS which are exposed from the metal cap (can) CAP. Moreover, between the 
cathode 25 circumference and the seal field CLL, the vertical-drive circuit (VERTICAL DRIVER) VD 
connected with the gate line GL is formed in right and left, and the level drive circuit (HORIZONTAL 
DRIVER) HD connected with the drain line DL the top side is formed. These drive circuits VD and HD 
consist of thin film transistors made by formation and coincidence of the thin film transistor which 
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constitutes an EL element And the vertical-drive circuit VD on either side is connected with wiring of 
four. 

[0045] TN1 is a drive power-source input terminal, is a terminal for giving an electrical potential 
difference to drive Rhine VU and these two terminals TN1 were electrically connected with the 1st 
wiring HS1 prolonged up f and it has extended as drive Rhine VL through the 1st broad section WD1 in 
which this 1st wiring HS1 was united, and was formed, and the 2nd broad section WD2. Wiring changes 
with the same ingredient as drive Rhine VL and the drain line DL here. 

[0046] Moreover, TN2 is a cathode terminal, these three terminals TN2 are electrically connected with 
the 2nd wiring HS2 prolonged up, and this 2nd wiring HS2 is connected with the 4th broad section WD4 
of cathode 25 through the 3rd broad section WD 3 been [ the 3rd / it ] united and formed. 
[0047] Moreover, TN3 is a terminal connected to two a top among wiring of four which connects the 
vertical-drive circuit VD on either side through the 3rd wiring HS3, and TN4 is a terminal connected to 
two the bottom among said wiring of four through the 4th wiring HS4. Since wiring of four which 
connects the vertical-drive circuit VD on either side here intersects the 1st broad section WD1, it is the 
part of a dotted line and has avoided the crossover using wiring formed in the lower layer. Wiring of a 
lower layer [ here ] is formed in the layer in which the gate was formed, and an ingredient changes with 
the same ingredient as the gate. 

[0048] Cathode 25 is connected with the cathode terminal TN2 through the contact CN1 formed in the 
3rd broad section WD3 of the 2nd wiring HS2, as x mark showed. 

[0049] The width of face of the cathode contact CN1 can be set as the width of face for the number by 
which the cathode terminal TN2 has been arranged. Moreover, the 3rd broad section WD3 which extends 
from the 2nd wiring HS2, and the 4th broad section WD 4 which extends from cathode 25 to contact CN1 
can also be set as the width of face for a number of the real cathode terminal TN2. 

[0050] Therefore, from the 4th broad section WD4 connected from the cathode contact CN1 to cathode 
25, and the cathode contact CN1, when the width of face of the 3rd broad section WD3 connected to 
the cathode terminal TN2 can set up widely, wiring resistance can be reduced. And the breadth of the 
cathode contact CN1 can also be substantially formed broadly by the number of the cathode terminal 
TN2, and the reduction of contact resistance of it is also attained. Although the cathode terminal TN2 
was shown by three here, if at least two are arranged, the width of face can be expanded and reduction 
of contact resistance can be realized. 

[0051] Moreover, drawing 2 is the sectional view of the cathode contact CN1 which met the A-A line. 
An arrow head is divided into the terminal area which shows three main arrangement fields and shows 
the field in which the cathode terminal TN2 is formed from the right, the wiring section which shows the 
field in which the 2nd wiring HS2 is formed, and the contact section which shows further the field in 
which the contact hole CN1 is formed. 

[0052] A terminal is divided into three layers, a lower layer is the same ingredient as the gate or a gate 
line, the layer of middle is the same ingredient as the drain line DL and drive Rhine VL, and the upper 
layer consists of same ingredients as [TO which constitutes an anode plate 6, i.e., a transparent 
electrode, further. 

[0053] Moreover, in the 3rd broad section WD3, the electrical conducting material which consists of an 
oxide-after wiring- is- formed at least, and the contact hole GN1 is connected with cathode 25 through 
this electrical conducting material. Since the electrical conducting material which consists of this oxide 
consists of oxides, an oxide film is not formed within an oxidizing atmosphere. For example, in case 
wiring formed in the contact hole CN1 since heat is added in the case of hardening is exposed to an 
oxidizing atmosphere and the 1st flattening film PLN 1 and the 2nd flattening film PLN 2 carry out 
opening of the contact hole CN1, it is exposed to an oxidizing atmosphere. However, since the part to 
expose is not aluminum that is easy to oxidize but the oxidized electric conduction film, the oxidation 
beyond this does not progress. ITO can be smelled as an example of the ingredient which consists of 
oxides here. 
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[0054] According to the experiment, Mo was formed in the upper layer and a lower layer as wiring, and 
when 850A [TO was adopted about 8000A electric conduction film which sandwiched aluminum in the 
center, the cathode which consists of the alloy of about 2000A aluminum/LiF, and in between, compared 
with the case where ITO is not adopted, the contact resistance fell about 10%. 

[0055] Moreover, the electrode which grows into the lower layer of the 3rd broad section WD3 of the 
contact section with the gate ingredient formed in the terminal area may be prepared. Moreover, in a 
terminal area, the electrode of the bottom layer which changes with a gate ingredient may be omitted. 
[0056] Then, the structure which realized reduction of the further contact resistance with reference to 
drawing 1 is explained. Since structures are drawing 4 and real identitas, they explain only a different 
part here. 

[0057] That is, it is the outside of the organic film field OR (or display pixel field HG) shown with an 
alternate long and short dash line, and they are the 5th wiring HS5 currently formed in the superposition 
field TD with which cathode 25 laps, and the part from which the 2nd contact CN2 differs in it. It 
connects with the 2nd contact CN2, and the 5th wiring HS5 is formed in three sides of the display pixel 
field HG. Here, you may also surround the perimeter. And it is united with the 3rd broad section WD3, 
and connects with the cathode terminal TN2 through the 1st contact CN1 like drawing 4 . Since the 1st 
broad section WD1 is intersected and wiring of four which connects the vertical-drive circuit VD also 
intersects the 1st broad section WD1 and the 3rd broad section WD3, the 5th wiring HS5 has adopted 
crossover structure in the part shown by the dotted line. It has returned to the upper layer in the place 
which connected with wiring constituted from a gate ingredient by the layer in which the end gate is 
formed, and the intersection finished with the part of a dotted line again. 
[0058] The point of this invention is in this contact CN2 and 5th wiring HS5. 

[0059] Contact CN2 is formed in this at least one superposition field TD. It is formed in one four corners 
each with the gestalt of this operation. And cathode 25 is connected with the 5th wiring HS5 through 
this contact CN2. Since the 5th wiring HS5 changes by the 2nd wiring HS2 and one, cathode 25 and the 
cathode terminal TN2 serve as structure connected electrically. 

[0060] Then, the sectional view of contact CN2 is shown in drawing 3 . Here, it is the three^tiered 
structure of the same structure as the terminal area of drawing 2 , and cathode 25 is connected to this 
upper layer. Moreover, the 5th wiring HS5 extends at least 3 side side of the superposition field TD, is 
contact CN2 and is inserted into the electrical conducting material 100 which consists of the oxide 
prepared in the film and the upper layer which consist of the same ingredient as the gate line GL 
established in the lower layer. 

[0061] Oxidation of the electrode 100 which consists of the electrical conducting material which 
prevents oxidation of the 5th wiring HS5 (101) which changes with the ingredient same since the 
electrical conducting material 100 which consists of an oxide between cathode 25 and the 5th wiring 
HS5 is inserted as mentioned above as the drain line DL formed in the lower layer or drive Rhine VL, 
and consists of an oxide can also prevent, and it has become with the configuration that reduction of 
contact resistance is realizable. Moreover, although the 5th wiring HS5 consists of aluminum which 
changes with the same ingredient as the drain line DL or drive Rhine VL, it may form the electrode 102 
which grows into a lower layer with a gate ingredient like the laminated structure shown by drawing 3 , 
-and may prepare. it as wiring- along with the 5th wiring HS5. However, the 5th -wiring HS5 and wiring 
which changes with a gate ingredient are joined in this case. 

[0062] Here, although the electrical conducting material 100 to which only the part of contact CN2 
changes from the 2nd flattening film PLN 2 with an oxide is exposed in drawing 1 , along with the 5th 
wiring HS5, the laminating of said electrical conducting material 100 may be carried out to that upper 
layer, along with this 5th wiring HS5, the 2nd flattening film PLN 2 may be removed so that an electrical 
conducting material 100 may be exposed, and you may connect with cathode through this removed part. 
Thereby, reduction of the further contact resistance is realizable. 

[0063] In the above, although bottom gate mold structure has explained, this invention can be adopted 
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also with top gate mold structure, and is explained below as a gestalt of the 2nd operation. 
[0064] the flat-surface pattern of top gate mold structure — bottom gate mold structure and 
parenchyma — since it is the same, it substitutes for drawing 5 . Moreover, the sectional view 
corresponding to a B-B line for the sectional view corresponding to the A-A line of drawing 5 was 
shown in drawing 1 1 at drawing 1 2 . The drawing of a top gate mold makes double figures from this the 
same figure as the gestalt of pre-operation under the sign. 

[0065] If it explains briefly, an insulating layer IL will be formed in the whole surface. 500A Si nitride is 
made a lower layer, and, as for this insulating layer IL, the laminating of the 1000A Si oxide film is carried 
out to the upper layer. In addition, Si nitride works as a stopper of the impurity eluted from glass. 
[0066] Then, the semi-conductor layer (P~Si or a-Si) is formed in the active layer 1 12 of 1st TFT101, 
the lower layer electrode of the retention volume 8 which this active layer 112 extends and changes, 
and the formation part of the 2nd active layer 1 16 of 2nd TFT104; 

[0067] Furthermore, the upper electrode of retention volume 108 is formed in this layer with the same 
ingredient as said gate electrode at the same time the laminating of the gate dielectric film 107 is 
carried out to the whole surface and the gate line GL of the gate electrode 1 1 1, the gate electrode 111, 
and one is formed on this. The upper electrode of this retention volume 1 08 is equivalent to the 
retention volume electrode 2 of drawing 1 , and is extended and formed in right and left by one including 
retention volume Rhine CL. The ingredient which used as the principal component aluminum other than 
the refractory metal ingredient mentioned above may be used for a gate electrode material here. As a 
reason which can use aluminum, it is because the low-temperature membrane formation of the 
interlayer insulation film 114 can be carried out in plasma CVD etc. 

[0068] Moreover, the semi-conductor layer which is an active layer uses as a mask the pattern formed 
with said gate electrode material, and an impurity is poured in. Since there is TFT of P channels and N 
channel, of course, the mask of one side is carried out in a resist (this is the same also with bottom gate 
mold structure.). And after an impurity is poured in, patterning of the semi-conductor layer is carried out. 
Moreover, as for the lower layer semi-conductor layer of the retention volume electrode 102, an 
impurity is not poured in. However, the electrical potential difference which joins said 1st gate electrode 
111, or the electrical potential difference beyond it is applied here, and it is utilizing as an electrode by 
making a semi-conductor layer generate a channel. 

[0069] Furthermore, after the drain line DL and drive Rhine VL are formed after the interlayer insulation 
film 114 was formed, and the 1st flattening film PLN 1 is formed on it, a transparent electrode is formed 
as an anode plate 106. As for the contact C3 to this anode plate 106 and 2nd TFT104, the source 
electrode SE is formed in drive Rhine VL and this layer. Moreover, you may contact direct. Moreover, 
after an anode plate 106 is formed, in order to make gently-sloping the 1st flattening film PLN 1 and 
irregularity of an anode plate 106, the 2nd flattening film PLN 2 is formed and the 2nd flattening film 
PLN 2 corresponding to this anode plate 106 is removed. 

[0070] Moreover, since EL element 20 is the same as that of the gestalt of pre-operation, explanation is 
omitted. Here, since it changes by 3 layer structures of the layer which grows into the upper layer of the 
gates 111 and 115 with the same ingredient as a drain line, and the layer which changes with a 
transparent electrode ingredient further, the laminated structure of the same structure as drawing 2 and 
drawing 3 of contacts CN1 and CN2 becomes possible. The same is said of Wiring HS. ...... ...... 

[0071] In the gestalt of above-mentioned operation, although the p-Si film was used as semi-conductor 
film, semi-conductor film, such as microcrystal silicon film or amorphous silicon film, may be used. 
Moreover, although the single gate mold explained, the double-gate mold TFT may be used. 
[0072] Furthermore, in the gestalt of above-mentioned operation, although the organic 
electroluminescence display was explained, this invention is not limited to it, and can be applied also to 
inorganic EL display with which a luminous layer consists of an inorganic material, and the same 
effectiveness is acquired. 
[0073] 
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[Effect of the Invention] Since the 5th wiring is extended to the superposition field TD which laps with 
cathode, the 2nd contact is formed in the location of the arbitration of this 5th wiring and cathode is 
connected with the 5th wiring through the 2nd contact so that clearly also from the above explanation, a 
plane-of-composition product with cathode increases, and contact resistance can be decreased. 
[0074] Moreover, in order to make aluminum into the charge of a principal member, an oxide tends to be 
generated by the front face, but since the electrical conducting material which consists of an oxide is 
formed after the 5th wiring which makes this aluminum the charge of a principal member, wiring can 
realize reduction of the further contact resistance. 

[0075] Therefore, descent of the bias impressed to cathode can be prevented, the current which should 
be supplied essentially can be supplied to the EL element of each display pixel, and EL display which 
improved display grace can be obtained. 

[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining EL display of this invention. 
[Drawing 2] It is the sectional view of the A-A line of drawing 1 . 
[Drawing 3] It is drawing explaining the contact CN2 of drawing 1 . 
[Drawing 4] It is drawing explaining EL display of this invention. 

[Drawing 5] It is a top view explaining the display pixel of EL display of this invention. 

[Drawing 6] It is the sectional view of the A— A line of drawing 5 . 

[Drawing 7] It is the sectional view of the B~B line of drawing 5 . 

[Drawing 8] It is a top view explaining the conventional EL display. 

[Drawing 9] It is the sectional view of the A-A line of drawing 8 . 

[Drawing 10] It is the sectional view of the B~B line of drawing 8 . 

[Drawing 11] It is the sectional view of EL display which adopted the top gate mold TFT equivalent to 
the A-A line of drawing 5 . 

[Drawing 12] It is the sectional view of EL display which adopted the top gate mold TFT equivalent to 

the BH3 line of drawing 5 . 

[Description of Notations] 

1 1st TFT 

2 Retention Volume Electrode 

3 Capacity Electrode 

4 2nd TFT 

6 Anode Plate 

8 Retention Volume 

14 Interlayer Insulation Film 
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20 EL Element 
GL Gate line 
DL Drain line 

CL Retention volume Rhine 
VL Drive Rhine VL 
CN1 Contact 
CN2 Contact 
TN1-TN5 Terminal 



[Translation done.] 
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J*§ft3o *LTfc&©MB«llB»VDtt» 4*©I£1 

[0045] t n i rnmmMjKA^xh V . ilfb 
©ssttn i ±*tc®^fc^ i ©ia^H sit 

Wfc*H*£*U ;©»l©EiHSl«5-#i:ftot* 
J**ftfcJRl©lfi£»WDl, ^2©i|)S^;g|5WD2Sr^- 

fi, |g»7-C yvL^KWy^yDLtm- »»-e 

[0 0 4 6] SfcTN2li, # V- KSS^T-fc t) . ^05 
H^WSS^T N 2 tt, ±*tCjffiOtfc^ 2 ©Ifii&H S2t 

30 T^^nfc^3©ipSJ£gBWD3Sr^bT^2 5©M 
4 (D«lJE;gp W D 4 t %K $ tVTT 1/^ 5 o 
[0 0 4 7] *fcTN3tt, ^3©Be^HS 3Sr^LT 
&*«5aiBUB«iaKVDSro4C4*oEI»©rt, ±2 
*i«BttS*b»iS»--eiE)9, TN4fi, ^4©iei^HS 
4Sr^-LTttri54*:oBS«|(0rt, T.2*t^iK$^5SS 
^■t?*><5. r ^ ■?£*©! iffilslK V D Sro* <• 4 * 

[0 0 4 8] m&2 5l^ xFPT?^L-fc.t 5f-s ^2© 
ISi^H S 2 CD|g 3 (DtSJKgpWD 3 (Cfglt b Hfc => ^ 
hCN 1 4r^-L-C*y-Kiffi : f-TN2 tg?gg$ttT^ 
5. 

[0 0 4 9] ^y-Ka^^fCNl ©(Sli, — 
K^T N 2.©E*3ih.;M*#©«fcl8!£.-e* 5 0 * 
fc^ 2 ©SS^H S 2 ^bJffi^H^^ 3-©«l£*BWD. 
3, f^@2 5*^3 >-<?^ hCNl-.jififfi$n5^4(0'. 
., MJtffWD 4't>« Jtlfj&y-Kifff-TN 2 
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9 

[0050] aot*y-K3^? hCNl^felt^ 

2 5~>ot£tf 5l4©l8J£a!WD4 > 

h C N 1 2» g> * V — Kffi^T N 2 If 5 ft 3 ©4® j£ 

S5WD 3 ©*§#/£< ISjtT-t 5 r. t J: o N - etMSftfe 

CN 1 ©«*§*>;* V- KJS^TN 2 ©*»^««tlHC«) 

5. rrt?*y— K^TN2 5r3*-e^LfcdS, 

< tt>2#ge@£;Jx*Uf, =>-^^ 

[0 0 5 1] ^fcE12H, A-A^fCjeofc* y-Ka 
«E5r=o^U y- KSfTN 2*sj*j*£avC 

[0 0 5 2] asm*, HJllr#ri>*K T«tt, y- 
^-h?-^* IB— KA-<P©Jff;i\ 

ite,'o*9 S^meS:*^i-5 I TOt W)-«-»T? 20 

[0 0 5 3] Sfca^^ h?LCNlli, ifcjg 

3 ©*BJ£SBWD 3 fc»lr'»T» ffij&©JbtC®Hfc^a>£>J*5 

ZZbtfteW M^tfs jSl©¥fiflaJtPLNl» 12 
©¥*&fcJ8lPLN2fi, fflft©Kfc:llfcjWto;b3;/i:«>, a 

LTIi, I TO;5S;S>j!»»f 5,^5. 
[0 0 5 4] §WlfcJ:*btf» le^t LT±gtTS»CM 
o#JBj*S;h,» ^*ICA 1 «rtt3*/i!3|6 8 0 0 0A©^ 
ttflg, 1B200 0ACA 1 /L i F'©-fr4td»fejEftSI* 
fUTMC8 5 OA© I TOSrSUB-TSi:, I TO 

[00 5 5] * h§B©ft 3 ©<6J£$|5WD 3 © 

-»TS©S^Sr*B§ LT <b At \, 
[0 0 5 6] g^t, Ull Sr#lLtI»i5 3y^^ h 
SJt©<S^^I?iaLfc«it^!ttBJi-5o «»tt» H4i 

[005 7JOS9, -^«asn?*i-*aw««o R 
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aa*ai«T-Dk:»fifcSKTv^j)S5©iBi»Hs s % 

*bfc»2©3 hCN2^^5g|5^-cfc5 <> $ 5 

©ffii&H S 5 fi. S2©3^^ hCN2t^$tu. 
^Pf^^HG©3ia(C^$HTV5. 
H*rB//t?t>Av*. -tLT^3©tSJ£g|5WD3 b~ Wt 
fctK 04t^lc:^l©3V;5'^ FCN1 Sr^LT* 
y-KiS^TN2 ifiN«S*b-CV^. g5 0GlftHS5 
tt* 31 1 ©fgjESBWD 1 ir^SU SBIEi&lH]8§VD£r 
Ofc <* 4 *©ga^ t> IB 1 ©*gj£g|5WD 1 *5 «fc VJB 3 ©t§ 

[0 0 5 8] *^BJ©jK-T V Mi. -©=>>-*;? hCN 
2 t!5©E«HS 5£fc-5 0 

[005 9] 3^!?hCN2ll > r©*M^«TDtC 

— ^>^$tuT^5 0 *si^©^-e»i. eg 

PSKS— 4@^/?££*vCV>5o -tUT = hCN 
2Sr^LTm5©ia^HS 5 t^2 5*5SiK$ti-5o 
IB 5 ©ffij&H S 5 it, %Z ©IftgfiH S2i — fc 
fev il2 5t*y-Ka^TN2ii, «ft^(^SSR$ 

[0 0 6 0] -C'te^V:?^ hCN2©WfffiHI§rl§13tc:* 
-T. r rT*(i, 02©^g|5i:ll-©»it©3®^5ST' 
^©JiSJC, P*@2 5*s^iK$HT^5. ^fc^ 
5©B2i^HS5fi, M&mi&TDCD'PttK h t> 3Wm\C 

[00 6 1 ] mixfiUfc±5^ s il2 5^!5(DEiH 
SSfc'OWIc, BMb*i»6>fi)l5i»««»l-0 0'SrifAU 

(10 1) ©S£fl;£|£itU J.oBMb*A»e>/«5*m«- 
»J:9j*5«ttl 0 0©®HfcfcB$ik-C# N =>v^j7hg 

^«jt©«»CT«(cy- htm^ttll 0 2 frRft 
Tt>AV>b > i5(DE«HS 5tefeoX&Mb LX®\1 
Tt>A«r\ fcfc*L~©^a-, ^5©ffi«SHS 5 ty- h 

[0 0 6 2] ^ r T\ BlT'li, 3V^^>CN2©g|5 

&m 0 0SrflllU$*Tk^aas» H5©&i&HS 5fcl» 
ot, *©±»fcl!ME!»«*mi OOSrilU ^©^ 
5©KHHS 5tcjBoT, fi^i OOtmtii&inZ 
±5^^2©2pffl<t:iKPLN2^®t)^#, r©5tt)^ 

= HStt©ffiM«r3l5l-C*5. 
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[0063] sjll, #hJ*7-hmmmx~viLw^xzit 
[0064] hy^-y-hmmmwrn^f-^its * 

hS#3Si:ltIClRlfe*>50-eH5Srftffli- 
5o £fcB5©A-A|*fc#j£1-5»iEH«rBll 
B-B*K:^i-SKiiiH«rBli 2»c*bfc. r*tJ:9 

[0 0 6 5] 1B¥fcK9!itttf. I 
»*atS*u«. io»WHLii,Tlt5 0 0Aosi 
feftiR, JJinoooArosi ifefcftWM 

[0 0 6 6] Wt^X. f lOTFT 1 0 lOttttJIl 1 

€@&B, $2©TFT1 'o 4©^2©tli&S'l 1 6<£>7i0 
J*»»te¥»fr» (P-S l*fctt.a-S i) 

[006 7] Hfctt, ^SBfcy— 'hfeltK 107 ; 

six, ro±cy-mii 1 1, v-vmmi 1 u 
fii o s <D±.mwm&m&#- hmjmtm—unxms 
Hi<ofiy*aE*«i2i!:ttau fii*f**7>f i"cn> 

#i Ufc*mfrfflV N "C W^. A 1 iS«ftT#5I*i: 
LT, JUHHfeflMRi l 4#y?x^cvDj£;TtfSMj*K 

[0068] * -e* * *m#m (4. iwb?- h 

&A£ix5<, t*>5A/Pft^;vi:Nfty^©T 
[0 0 6 9] JEfclJiH&jitBS 1 1 4«£$;h/M£, K 

tvxmwm.m&Mi&ztiZo z<owmi 06ii2© 

SSieosWUfcJIPLNl 2:Wil 0-6©DOia«r ft« 



(7) 

/-? 

0 6K:ttOTSJIf2 0?ttftJlPLN2]Ptt 
[0 0 7 0] *fcELS^2 0J4. mfHifio^flli mm 

*©-cttwt4«*i-s.- y— mi, 1 1 

. CN1, CN2lt 02, H3&n-tt£<D8MMt£tf 

"net as. E«Hstisian?fc5 c 

[0071] ±)&©ji;!i6©»figu::i3VNTf±, ±Nt#:iR& 

[0 0 7 2] He, ±iBwHJg©^fl8»cfcVN-T:»±, ftttl 

Lm&mmzi>mm&-*!mx-jbL mm<o&&#at>ti 

[00 7 3] 

£«**m*««Tbk:*5<0BU*«:«&U i©»5 
©^©ffiK©»0ri::iB 2 © = hSrKlt, Sf!2<D 

[0 0 7 4] *fcE*l'tt, Al^Wtt5fc», * 

30 

[0 0 7 5] ^t, »@»cPPJn^K5^'l'T^co»T 
L*T-tc^i-5Ci^T?#, «^D°pteSrl6]±bfcEL 
[BBB©tt¥fcIMn 

[01 ] *SnoE L««SltftWt5H-C*)5. 
[13 2] 01©A-Ai&l<£>#rfiB0-T?fc5. 
[03] BlC^y^^ hCN2 5rlftK-r5[IlT-fcS. 
[04] #3§93roELS^g»£tft^t-30-?fc5. 
40 [0 5] ^PJOELS^e«*^B^S:Itte^i--5¥ 
®0T?fc5. 
[0 6] 0 5<OA-Ai^<D»fffi0-efe5, 
[07] 0 5C9B-BiglK>tSlfffi0T-fe5„ 

[0 8] asEOELat^StasrttWi-svisia-cfcs. 

[09] 08CDA-Ai&05lgrffi0-C;fc5o 
[010] 0 8(DB-B$|W»r®0t?fc2>o 
[01 1] 0 5 ©A — A$l<£tl^"t~<5 h y~7ff— K2T 
F-TfcSUB LfcE L*^a^®fEi0-Cfc5; 
[01 2] 0 5(DB-B^tCffi^i-5 h-y^y- MT 
so FT^fflL^EL*^g«W»fBD01?fc5 o 
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VL 
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[012] 
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7D> h^<—i/<DWt$ 

F^— A(#^t) 3K007 AB05 AB13 CC05 DA00 DB03 
EBOO 

5C094 AA02 AA21 BA27 CA19 DA07 
DA09 EA05 EB02 HA08 

5F110 AA03 AA30 BB01 BB02 CC02 
CC08 DD01 DD02 DD13 DD14 
DD17 EE03 EE04 EE23 EE36 
EE44 FF02 FF03 FF09 FF30 
GG02 GG13 GG14 GG15 GG45 
. HJ01 HJ13 HL03 HL04 HL12 
NN02 NN03 NN04 NN23 NN24 
PP03 PP10 PP35 QQ09 
QQ11 QQ19 



